Falls are the leading cause of injury and death in older adults in the United States. People with developmental disabilities experience accelerated physiologic and degenerative changes associated with aging and are at risk for falls sooner than the general population. There is little information specifically regarding the evaluation and prevention of falls for individuals with developmental disabilities. This article examines how the strategies used to evaluate and prevent falls in the general population translate to use in adults with developmental disabilities and highlights the research that indicates how risk factors, evaluation, interventions, and prevention strategies may differ for people with developmental disabilities. Key words: adults, aging, developmental disabilities, fall risk F ALLS are the leading cause of deaths due to injury in adults older than 65 years in the United States.
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ALLS are the leading cause of deaths due to injury in adults older than 65 years in the United States. 1 Adults with developmental disabilities are at higher risk for injuries and falls as they age. [2] [3] [4] Additionally, there are indications that individuals with developmental disabilities experience some physiologic and degenerative changes associated with aging earlier than the general population, potentially putting them at higher risk for falls at relatively earlier ages. 5, 6 Despite the fact that individuals with developmental disabilities are at increased risk, there is currently little information that pertains specifically to the assessment and prevention of falls for these individuals. As individuals with developmental disabilities become more integrated into society, issues surrounding elderly individu-als with developmental disabilities are likely to increase in importance. There are an estimated 641,000 adults older than 60 years with intellectual and other developmental disabilities in the United States, and this number is expected to nearly double over the next 20 years. 7 The purpose of this article is to examine how the strategies used to evaluate and prevent falls in the general population translate when used with adults with developmental disabilities and to highlight research that indicates how risk factors, assessments, interventions, and prevention strategies may differ for people with developmental disabilities.
FALL RISK IN INDIVIDUALS WITH DEVELOPMENTAL DISABILITIES
People with developmental disabilities are at high risk for falling and their risk begins at earlier ages than the general population. 8, 9 A pilot study of preventative health monitoring by nurse practitioners found that 35% of adults aged 19-79 years with developmental disabilities living in a noninstitutional setting experienced a fall within a year's time period. 2 This percentage is higher than the one third of the general elderly population that falls each year. 1 Grant et al 3 found that 70% of community-dwelling adults aged 18-77 years with developmental disabilities had suffered a fall within the 5-year period of the study. They also found that, of those experiencing falls, 79% suffered injuries due to the fall with 7% having serious injuries that needed medical intervention. The serious injuries occurred most often in the bathroom or outdoor settings in people with multiple risk factors for falls. Studying a population from a developmental disability residential facility, Glick et al 4 found that people with severe and profound developmental disabilities suffered fractures more than the general population, and that the type of fractures differed depending on whether or not individuals were ambulatory. Ambulatory residents had higher fracture rates of the hand and foot, whereas nonambulatory residents suffered fractures of the femur during assisted personal care activities. These studies highlight the need to understand the risk factors for falls and explore how they affect the older adults with developmental disabilities.
Risk factors
Falls generally occur because of the interaction between intrinsic and extrinsic factors. 10 In the general population, the most common intrinsic risk factors for falls are a history of falls, muscle weakness, gait deficits, balance deficits, use of an assistive devices, visual deficits, and sleep disturbances. [10] [11] [12] [13] [14] [15] Extrinsic factors are hazards like slippery floors and obstacles, clutter, and lack of stable surfaces to grab. 10, 16 The risk of fall increases dramatically as the number of risk factors increases. 10 Rubenstein and Josephson 17 summarized data from 12 retrospective studies and found that the intrinsic factors of gait and balance deficits, muscle weakness, dizziness, confusion, postural hypotension, syncope, and visual disorders accounted for most of the falls in the elderly. However, they also found that 30%-50% of falls were due to accidental or environmental factors.
Adults with developmental disabilities are affected by many of the same risk factors as the general population. However, according to Hsieh et al, 18 this population also has some unique risk factors. They found that the unique factors for injuries, including fallrelated injuries, in adults with developmental disabilities were having seizures on a monthly basis, a history of destructive behavior, and the use of antipsychotic medications. Similar to those in the general population of older adults, the intrinsic factors of age, being ambulatory, gait disturbances, balance deficits, and muscle weakness were also found to be risk factors for falling in the individuals with developmental disabilities. Table 1 summarizes the intrinsic fall risk characteristics common in the general elderly population and those that are unique to adults with developmental disabilities.
Although not all of the risk factors are unique to individuals with developmental disabilities, the age of onset, rate of occurrence, and the impact these factors have on function and level of independence are unique. The degenerative changes seen in aging can occur as early as age 35 in some individuals with developmental disabilities, and once the aging process has begun, it progresses more rapidly than in the general population. 6, 8, 9 Thus, individuals with developmental disabilities are at higher risk for fall-related injuries at a younger age and for much longer, increasing the likelihood that they will fall and require closer supervision and assistance at younger ages. It is, therefore, important to determine fall risk at an earlier age in individuals with developmental disabilities and institute fall prevention programs as appropriate.
Complications due to falling
Approximately 5% of falls in the general elderly population require hospitalization. Of those hospitalized, 50% cannot be discharged back to their own home and are placed in a nursing facility. 10 Of the elderly who sustain hip fractures, 20% to 30% die within 1 year. 10 In addition to the physical effects, psychologic effects such as the fear of falling occur in many of those who fall. 19 These psychologic factors are associated with decline in functional skills, increased incidence of depression, and an increase in fall risk. 10, [19] [20] [21] Injuries from falls can have an equally devastating effect for people with developmental disabilities and include institutional placement, increased rate of fractures and injury, reduced activity, and increased fear of falling. 22, 23 Considering the consequences of falling, it is very important to evaluate the risk of falling in an individual with a developmental disability as early as possible to avoid injury and the devastating physical and psychologic 
EVALUATION
To evaluate the fall risk in an individual, information from various sources must be collectively considered. Components of an evaluation for fall risk for the general aging population include examination, or taking a history and performing a physical examination, and using assessment tools that look at balance and mobility. 22, 24 Each of these components, however, requires some additions and possible modifications unique to people with developmental disabilities. A summary of additional considerations in fall riskevaluation components unique to individuals with developmental disabilities is given in Table 2 .
Examination
The first step in examination for fall risk for any individual is taking a thorough history of an individual's risk factors. It is important to determine whether the individual has previously suffered a fall because he or she will be predisposed to suffer another fall. 19, 20 The history should also include information about age, current medications, medical history, alcohol/drug use, current functional abilities, and living situation including questions about environment and social/family support. 19, 25, 26 For example, questions about whether or not the individual uses assistive devices to walk, how far he or she can walk, the number of stairs into and inside his or her residence, and what his or her typical daily routine is like can give insight into his or her functional abilities, environment, and any risk factors for falling.
For a person with a developmental disability, it is also important to obtain additional information about his or her specific disability, seizures, behavior, use of assistive devices, and any recent decline in function. [27] [28] [29] Additional information about a specific developmental disability may include, but not be limited to, things such as whether or not it is degenerative in nature, specific health issues like diabetes, heart disease or dementia, and impairments such as sensory or neuromuscular impairments that may be associated with the disability. The history should also ascertain whether the individual is experiencing a new or progressing illness or situation and include questions about changes in self-care (dressing, feeding, washing, sleeping, and so on) and any alterations in the person's daily routine. [27] [28] [29] Taking a history from a person with a developmental disability does present challenges. 30 However, seeking their input first is important in gathering a comprehensive history. 28 Individuals with a development disability may have difficulty communicating, hearing, and seeing, and they may have difficulty recalling or communicating their main concerns. 30 A caregiver, with legal guardianship, familiar to the person with the developmental disability should be present when taking a history. Additional information, particularly about medications, previous falls, and hospitalizations, should be obtained or reviewed with the caregiver. 20, 29 Obtaining medical reports and records can also augment this process.
The second step in an evaluation of fall risk is an examination and systems review. For the general elderly population, the examination should include assessing mental status, syncope, mobility, vision, postural hypotension, joint range of motion, strength, coordination, and sleep disturbances. 14, 15, 19, 26 Additional factors to consider during a physical examination in individuals with developmental disabilities beginning in early adulthood (age 20-30 years) include endurance and reaction time, which begins to decline in early adulthood. 31 Sensitivity to touch and pain decreases after age 45-50 years in people with developmental disabilities; therefore, an examination should also assess sensation. 31 Since seizure activity, antipsychotic medications, and hypothyroidism put people at risk for osteoporosis and altered mental states, additional laboratory tests should also be a considered to assess fall risk and may require a referral to the individual's primary healthcare provider. 31 
Assessment tools
A final step in fall risk evaluation is the use of one of the many tools available that screen for fall risk or assess balance and mobility. Many tools like the Berg Balance Scale 32 have been found reliable and valid in detecting risk for falls in the general elderly population, but further research is needed to determine whether the these tests are valid in detecting fall risk in individuals with developmental disabilities. [32] [33] [34] Although the Berg Balance Scale 32 and the Rivermead Mobility Index 35, 36 were found to be reliable tools to assess balance in adults with learning disabilities and brain injury, few tools have focused specifically on use with people with developmental disabilities. 24, [34] [35] [36] [37] [38] [39] [40] A list of tools is summarized in Table 3 .
Brucker and Herge 22 modified a version of the Timed Up and Go Test 39 to be used to assess fall risk in ambulatory older people with developmental disabilities. They modified the test to allow for an assistant or walking device to accompany the person tested. They found that the modified test was reliable but 40 as a useful tool to assess gait and balance in people with intellectual disabilities. This tool was chosen because it is easily administered in most living environments, and items could be completed through observation of a person moving in their environment or with minimal verbal instructions. They found that the tool was a reliable way to assess mobility in individuals with intellectual disabilities. The use of observation to assess mobility proved to be the most useful aspect of the tool for those individuals with more cognitive limitations or behavior problems.
Because of the variability in cognitive ability, balance, and mobility in individuals with developmental disabilities, some of the tools will prove more useful than others in assessing balance and mobility. Although not currently validated in adults with developmental disabilities, the Tinetti Performance-Oriented Mobility Assessment Tool, 40 Timed Up and Go Test, 39 the Dynamic Gait Index, 38 Functional Reach, 42 Romberg, 43 and Falls Efficacy Scale 44 may be helpful assessment tools for those with walking and cognitive abilities that are more like the general elderly population. Modifications and adaptations to the administration such as giving visual directions and completing the assessments through observation in the natural environment may need to be made of the test to effectively administer it with an individual with a developmental disability. As a result, clinical judgment remains essential in determining which test would be the most appropriate in obtaining the most accurate information about balance and mobility.
Cognitive and injury risk assessment tools also could be helpful for fall risk assessment. [45] [46] [47] [48] These tools do not directly assess balance and gait, but since changes in cognition or mental status can be a risk factor for falls, use of tools that assess mental status can be helpful. 48 A change of scores in the Mini-Mental State Examination was shown to predict falls for the general population as well as individuals with a cognitive impairment. 46, 47 Furthermore, Konarski and Tasse 45 developed an Injury Risk Assessment Scale, which showed that individuals with a higher score reflected a greater risk of experiencing an injury, although no cutoff scores that would indicate a significant change in the degree of risk for an injury have been established.
Most elderly people and adults with developmental disabilities who are at risk for falling have more than 1 factor contributing to that risk. 10, 19, 22 Once a thorough evaluation of fall risk is conducted, the particular factors that put an individual at risk for falls can be isolated. Fortunately, most intrinsic and extrinsic factors can be managed or modified with medical, physical, or environmental interventions.
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INTERVENTION
Medical intervention
Falls may indicate medical problems, and alternately, medical problems may put an individual at risk for falls. Underlying disease, adverse medication effects, visual problems, or other medical problems require medical intervention. 10, 28 When these are suspected after a fall risk assessment, a person should be referred to his or her primary healthcare provider for further evaluation.
Therapeutic intervention
Intervention for reduction of falls in the general aging population that has focused on intrinsic fall risk characteristics has been shown to be effective for those living in community and institutional settings. [49] [50] [51] [52] [53] Fall reduction has also been seen in elderly patients who had previously suffered severe falls when the interventions focused on strength, functional skills, mobility, and balance training. 54, 55 Furthermore, elderly people with a history of falls who received physical-training interventions did see a decline in function and continued risk for falls with continued aging, but not at the same rate as those who did not participate in fall prevention interventions. 54, 55 Even in active, community-dwelling elderly adults, a fitness program focusing on strength, endurance, flexibility, and functional skills showed a 23% reduction in fall rate over a 1-year period. 56 In fact, continued participation in exercise was recommended as some of these gains were lost after cessation of the activities. 55 Physical training was effective even when the elderly participants had cognitive impairments. 57 The National Center on Physical Activity and Disability recommends balance training and flexibility exercises to reduce the incidence of falls of all people with disabilities. 58 We know, however, that adults with developmental disabilities are less physically active than their nondisabled peers, and this presents challenges to improving the intrinsic factors and reducing falls. 59, 60 Furthermore, even when adults with developmental disabilities are active, the majority have activity levels that are below what is needed to achieve any health benefits. 61 Although no direct correlation with fall reduction has been established, evidence indicates that interventions that focus on the intrinsic factors related to falls improve physical activity, strength, and endurance in individuals with developmental disabilities. 62 Older adults (aged 54-66 years) with developmental disabilities who participated in physical training programs showed improvement in balance, strength, locomotion, and perceptions of well-being. [61] [62] [63] [64] Interventions that focused on fitness and movement in adults with developmental disabilities also had high compliance rates and showed improvements in well-being and cardiovascular endurance. [61] [62] [63] [64] The services of rehabilitation specialists, including occupational and physical therapists, can be effective in increasing community participation, balance, strength, and flexibility for adults with developmental disabilities. [64] [65] [66] Some of the physical interventions effective in reducing fall rates like vestibular and physical rehabilitation require referral to specialists in rehabilitation. [64] [65] [66] In addition, rehabilitation specialists are able to evaluate the need for assistive devices for mobility and activities of daily living and provide the proper training to use them safely.
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Environmental intervention
Homes and institutional settings contain potential fall hazards for all older adults. 16, 67, 68 Environmental hazards include uneven and slippery floors, obstacles such as cords and loose rugs, lack of grab bars or stable surfaces to hold, and poor lighting. 16, 67 Although the modification or removal of these hazards alone does not directly correlate with a reduction in fall rates, environmental modifications along with interventions and programs that target other intrinsic and extrinsic factors have been found to be effective in reducing falls. 68 ,69
PREVENTION PROGRAMS
Evidence shows that comprehensive fall prevention programs have a positive effect on the reduction of falls in the general elderly population. 68, 70 Fall prevention programs have improved the mobility of the elderly adults, reduced falls rates in community-dwelling individuals, and prevented the fall rates from increasing in nursing home settings. [68] [69] [70] Comprehensive programs included exercise, training of caregivers and healthcare providers, and environmental assessments and modifications. [68] [69] [70] [71] Furthermore, these programs have been found to have some effectiveness in fall prevention in cognitively impaired older persons. 57 There is emerging evidence that similar programs may be effective for adults with developmental disabilities.
62, 63 Promoting physical activity as well as strength, endurance, and mobility in adults with developmental disabilities through swimming, aerobics, and basic strength training has been shown to be effective in increasing activity levels, participation, and a sense of well-being. The physical activity programs had high compliance rates. [61] [62] [63] [64] Comprehensive fall risk programs should also be implemented by qualified healthcare professionals like occupational and physical therapists, physicians, nurses, and other appropriate healthcare professionals as they have expertise in the medical, physical, and environmental evaluation, implementation, and education of factors that effect fall risk. 65, 68 
CONCLUSION
The risk for falls and unintentional injuries is a serious concern for the general elderly population. For individuals with developmental disabilities, these risks are likely to be more severe and begin earlier in life as they may experience age-related changes at a younger age than the general population. As a result, adults with developmental disabilities may need to be monitored sooner than the general aging population. Effective assessment, intervention, and preventive measures need to be multifactorial. Evaluation for fall risk should take into account the age, history of falls, balance, and mobility as well as unique factors like seizures, use of medication, behavior, and changes in function. In addition, intervention and prevention programs should include strengthening, balance, mobility, environmental assessments, and educational programs, and recruitment of healthcare providers with expertise in these areas. Furthermore, more research is needed to identify reliable and valid assessment tools for individuals with developmental disabilities as well as identify the most effective intervention and prevention programs to address the needs of this unique population.
